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%;:9Bj'ÁÚB>A&%'%8Ü##' 
o`%Û
Student’s t-test, mean ± S.E. *p < 0.05 vs Control. n = 6. 
ÚBÛCatSper!%Î\A"5NNCC&25SDF1'¸k¾E~+'mÕ
Student’s t-test, mean ± S.E.  
*p < 0.05 vs Control. n = 4. 
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Ü. NTC&25:;¸k'ÏY#&&+'mÕÉ'¼ 
Motile (%), VSL: Straight line velocity (μm/sec), VCL: Curvilinear velocity (μm/sec), LIN: linearity (= VSL/VCL×100, %), ALH: 
amplitude of lateral head displacement (μm), BCF: beat-cross frequency (Hz), mean ± S.E. n = 5. 
 
 
 
Ý. 2Z^¸{'NTC&25\B£2*ÁnÂª¦£+'mÕÉ'¼ 
Values with different superscript letters are significantly different (chi-square test, a-b: P < 0.05, n = 3). Early cleavage rates, late 
cleavage rates, blastocyst formation rates (day 7) and blastocyst formation rates (day 8) were assessed at 27 h, 72 h, 168 h and 192 
h, respectively, after fertilization. 
  
sperm motility parameters Control
NT
1 μM 10 μM 100 μM
0 min Motile (%) 52.6  5.0 55.7  4.2 55.8  3.4 57.5  4.2
VSL (μm/sec) 37.6  5.4 43.9  8.1 45.4  3.9 40.2  7.1
VCL (μm/sec) 123.8  15.9 140.3  19.2 146.2  7.4 130.3  13.4
LIN (%) 36.0  2.8 34.0  1.7 32.0  1.3 33.0  3.0
ALH (μm) 3.3  0.4 3.7  0.4 4.2  0.1 3.7 0.3
BCF (Hz) 10.8  0.4 10.9  0.4 11.1  0.5 10.3  0.3
10 min Motile (%) 52.3  6.0 55.4  5.5 50.5  4.4 55.0  5.4
VSL (μm/sec) 38.9  7.1 43.3  8.8 43.9  4.3 41.3  7.5
VCL (μm/sec) 126.0  17.9 142.0  18.2 149.0  9.6 141.3  19.9
LIN (%) 37.2  2.4 33.0  1.4 31.8  1.2 32.4  0.5
ALH (μm) 3.4  0.5 3.9  0.4 4.1  0.2 4.0  0.5
BCF (Hz) 11.2  0.1 11.4  0.5 11.1  0.6 11.2  0.4
30 min Motile (%) 47.9  1.2 55.5  4.4 47.5  4.5 50.7  6.9
VSL (μm/sec) 42.5  10.5 45.1  8.8 48.8  6.0 45.0  8.8
VCL (μm/sec) 132.9  28.0 143.0  20.6 158.2  15.1 144.6  19.4
LIN (%) 37.2  3.4 36.2  2.4 32.2  1.1 32.2  1.9
ALH (μm) 3.7  0.7 3.9  0.5 4.3  0.3 3.8  0.4
BCF (Hz) 11.4  0.3 11.4  0.6 11.7  0.6 10.8  0.4
60 min Motile (%) 51.0  3.2 53.8  4.5 50.5  5.4 46.9  5.2
VSL (μm/sec) 41.7  10.9 43.0  8.5 47.5  7.4 47.3  7.9
VCL (μm/sec) 131.8  28.5 136.3  22.6 146.1  18.8 152.9  21.3
LIN (%) 35.2  3.6 35.2  1.1 34.8  2.9 32.0  2.2
ALH (μm) 3.4  0.6 3.7  0.5 3.8  0.4 4.2  0.5
BCF (Hz) 11.4  0.5 11.3  0.2 11.3  0.2 11.3  0.4
Treatment No  of oocytes No  (%) of early cleavages No  (%) of cleavages No  (%) of blastocysts at day7 No  (%) of blastocysts at day8
control 104 38 a ( 36.5 ) 51 a ( 49.0 ) 16 ( 31.4 ) 22 ( 43.1)
NT 118 59 b ( 50.0 ) 76 b ( 64.4 ) 20 ( 26.3) 30 ( 39.5)
220
 ㄽᩥᑂᰝࡢ⤖ᯝࡢせ᪨ཬࡧᢸᙜ⪅ 
Ặ ྡ ᱵὠ ᗣᖹ 
ᑂ ᰝ ጤ ဨ ୺ᰝ㸸ᩍᤵ ✀ᮧ ೺ኴ㑻๪ᰝ㸸ᩍᤵ 㯞⏕ ஂ ᩍᤵ బ⸨ ṇᐶ
Ꮫ ఩ ㄽ ᩥ 㢟 ┠ 㞤ᛶᅉᏊ࡟ࡼࡿ࢘ࢩ⢭Ꮚᶵ⬟ไᚚᶵᵓࡢゎ᫂ 
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ᮏㄽᩥࡣࠊࢃࡀᅜࢆྵࡴୡ⏺୰ࡢᅜࠎࡢ㣗⣊⏕⏘ࢆᨭ࠼ࡿᐙ␆࡛࠶ࡿ࢘ࢩࡢ⏕⏘㡿ᇦ࡟࠾࠸࡚ࠊ᭱
ࡶ㛵ᚰࢆ㞟ࡵ࡚࠸ࡿㄢ㢟ࡢ୍ࡘ࡛࠶ࡿࠊ࢘ࢩࡢேᕤᤵ⢭࡟࠾ࡅࡿపཷ⫾⋡ࡢཎᅉ᥈✲ࢆ┠ᣦࡋࠊ࢘ࢩ
ࡢཷ⫾ᛶไᚚᶵᵓࢆゎ᫂ࡍࡿࡇ࡜ࢆ┠ⓗ࡜ࡋࡓࠋཷ⫾ไᚚᶵᵓࡢ୰࡛ࡶᮏㄽᩥࡣࠊཷ⫾ࡢᡂ❧ࢆᕥྑ
ࡍࡿ᭱ึࡢ㔜せ࡞ࢫࢸࢵࣉ࡛࠶ࡿཷ⢭࡟⮳ࡿࡲ࡛ࡢ㐣⛬࡟╔┠ࡋࠊཷ⢭࡟ᚲ㡲࡞⢭Ꮚᶵ⬟࡛࠶ࡿ㐠ື
⬟࡜ཷ⢭⬟ࢆไᚚࡍࡿ㞤ᛶᅉᏊࡢ≉ᐃࢆヨࡳࡓࠋ
ᮏㄽᩥࡢ➨㸰❶࡛ࡣࠊࣄࢺࡢ༸⬊ᾮ୰࡟Ꮡᅾࡍࡿࢣࣔ࢝࢖࡛ࣥ࠶ࡿ Stromal cell-derived factor 1
㸦SDF1㸧࡟╔┠ࡋࠊSDF1ࡀ༸ẕ⣽⬊࡬࡜࢘ࢩ⢭Ꮚࢆᑟࡃ㉮໬ᛶᅉᏊ࡛࠶ࡿྍ⬟ᛶࢆ᳨ウࡋࡓࠋࡑࡢ
⤖ᯝࠊSDF1 ࡣ࢘ࢩࡢ༸ẕ⣽⬊࠾ࡼࡧ༸ୣ⣽⬊࡟Ⓨ⌧ࡋ࡚࠾ࡾࠊࡑࡢⓎ⌧㔞ࡣࡑࢀࡽࡢᡂ⇍㐣⛬࡟࠾
࠸࡚ቑຍࡍࡿࡇ࡜ࠊ࡞ࡽࡧ࡟⣙༙ᩘࡢ࢘ࢩ⢭Ꮚ࡟ CXCR4 ࡀⓎ⌧ࡋ࡚࠸ࡿࡇ࡜ࡀ᫂ࡽ࠿࡜࡞ࡗࡓࠋࡲ
ࡓࠊSDF1 ࡀ࢘ࢩ⢭ᏊࢆㄏᘬࡍࡿᅉᏊࠊ◁๭ࡾ㉮໬ᛶᅉᏊ࡛࠶ࡿࡇ࡜ࢆ♧ࡋࠊࡑࡢไᚚᶵᵓ࡜ࡋ࡚ࠊ
࢝ࣝࢩ࣒࢘࢖࢜ࣥࢳࣕࢿࣝ࡟ࡼࡿእ㒊࢝ࣝࢩ࣒࢘࢖࢜ࣥࡢྲྀࡾ㎸ࡳࠊ⢭Ꮚࡢ⣽⬊ෆ࢝ࣝࢩ࣒࢘࢖࢜ࣥ
⃰ᗘࡢୖ᪼ࠊ㠴ẟࡢ㠀ᑐ⛠ⓗ࡞ᒅ᭤࡟ࡼࡾ⏕ࡌࡿࢱ࣮ࣥ㐠ືࢆ௓ࡋࡓ㐠ືࡢ᪉ྥᛶࡢไᚚ࡜࠸࠺୍㐃
ࡢ࣓࢝ࢽࢬ࣒ࡀ♧၀ࡉࢀࡓࠋࡉࡽ࡟ࠊSDF1-CXCR4ࢆ௓ࡋࡓ⢭Ꮚ㉮໬ᛶࡀࠊᐇ㝿࡟ཷ⢭┤๓ࡢ༸ẕ⣽
⬊ࡲ࡛ࡢ࢘ࢩ⢭Ꮚ㐟㉮࡟㛵୚ࡋ࡚࠸ࡿࡇ࡜ࡀ᫂ࡽ࠿࡜࡞ࡾࠊ༸ẕ⣽⬊ࡀ⢭Ꮚࢆㄏᘬࡍࡿࡓࡵ࡟㉮໬ᛶ
ࢆ฼⏝ࡋ࡚࠸ࡿࡇ࡜ࢆ့ங㢮࡛ᐇ㦂ⓗ࡟ド᫂ࡍࡿࡇ࡜࡟ึࡵ࡚ᡂຌࡋࡓࠋ
➨㸱❶࡛ࡣࠊ⚄⤒ఏ㐩≀㉁࡛࠶ࡿࢽ࣮ࣗࣟࢸࣥࢩࣥ㸦NT㸧࡟╔┠ࡋࠊNTࡀ࢘ࢩ⢭Ꮚࡢཷ⢭⬟࠾ࡼ
ࡧࡑࡢᚋࡢཷ⢭࣭Ⓨ⏕࡬ཬࡰࡍᙳ㡪ࢆゎ᫂ࡋࠊNT ࡀཷ⢭⬟ࢆไᚚࡋ࡚࠸ࡿ᪂つࡢ㞤ᛶᅉᏊ࡛࠶ࡿࡇ
࡜ࢆ᳨ウࡋࡓࠋࡑࡢ⤖ᯝࠊNT ࡣᏊᐑ࠾ࡼࡧ༸⟶࡟Ⓨ⌧ࡋࠊࡑࡢཷᐜయ NTR1 ࡞ࡽࡧ࡟ NTR2 ࡀ⢭Ꮚ
࠾ࡼࡧ⢭ᕢ࡟Ⓨ⌧ࡋ࡚࠸ࡿࡇ࡜ࡀ᫂࡟࡞ࡗࡓࠋࡲࡓࠊNT ࡣ࢘ࢩ⢭Ꮚࡢཷ⢭⬟⋓ᚓ࠾ࡼࡧඛయ཯ᛂࢆ
ಁ㐍ࡍࡿࡇ࡜ࡀ♧ࡉࢀࠊయእཷ⢭᫬ࡢ NTῧຍ࡟ࡼࡾࡑࡢᚋࡢ༸๭⋡࠾ࡼࡧึᮇ⬇ࡢ㉁ࡀྥୖࡍࡿࡇ
࡜ࡀ᫂ࡽ࠿࡟࡞ࡗࡓࠋࡼࡗ࡚ࠊNT ࡣ࢘ࢩ⢭Ꮚཷ⢭⬟࡜ࡑࡢᚋࡢཷ⢭࣭Ⓨ⏕ࢆไᚚࡍࡿ᪂つࡢ㞤ᛶᅉ
Ꮚ࡛࠶ࡿ࡜࠸࠺ࡇ࡜ࡀ♧ࡉࢀࡓࠋ
ᮏ◊✲࡟ࡼࡾࠊ࢘ࢩࡢ㐠ື⬟࡜ཷ⢭⬟࡜࠸࠺ཷ⢭࡟ᚲ㡲࡞㸰ࡘࡢ⢭Ꮚᶵ⬟ࢆไᚚࡋ࡚࠸ࡿ㞤ᛶᅉᏊ
SDF1 ࡞ࡽࡧ࡟ NT ࢆ≉ᐃࡍࡿࡇ࡜࡟ᡂຌࡋࠊ࢘ࢩ࡟࠾ࡅࡿཷ⫾ᛶไᚚᶵᵓࡢ⌮ゎ࡟㈉⊩ࡋࡓࠋᚑࡗ
࡚ࠊᮏ◊✲ࡣࠊࢃࡀᅜࡸḢ⡿ඛ㐍ᅜ࡛኱ࡁ࡞ၥ㢟࡜࡞ࡗ࡚࠸ࡿ࢘ࢩ࡟࠾ࡅࡿேᕤཷ⢭ࡢపཷ⫾⋡ࡢཎ
ᅉ᥈✲࠾ࡼࡧᨵၿ࡬࡜ྥࡅࡓ➨୍Ṍ࡜࡞ࡿ◊✲ᡂᯝ࡛࠶ࡿࠋࡲࡓࠊ⢭Ꮚᶵ⬟࡟ᑐࡍࡿホ౯ࡔࡅ࡛ࡣ࡞
ࡃࠊ▱ぢࡢஈࡋ࠸ࡑࡢᚋࡢཷ⢭࡟⮳ࡿࡲ࡛ࡢࣉࣟࢭࢫࡲ࡛ࢆໟᣓࡋホ౯ࡋࡓᮏ◊✲ࡢᏛ⾡ⓗ౯್ࡣᴟ
ࡵ࡚㧗࠸ࠋ௨ୖࡼࡾࠊᮏ◊✲ࡣ༤ኈ㸦㎰Ꮫ㸧ࡢᏛ఩ࢆ୚࠼ࡿ࡟ࡩࡉࢃࡋ࠸ࡶࡢ࡛࠶ࡿ࡜ุᐃࡋࡓࠋ
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